
CO03 C08ETCHMX 

COUHAJMCTVMECKMX 

PECTiyB/WH 



rOCXflAPCTBEHHbn?! KOMHTET CCCP 
HO AE/1AM M305PETEHMPI H OTHPbfTVfl 



, m SU„„ 1051222 A 

3CSH E 21 B 29/10.. 



OriMCAHME M305PETEHMfl 

K ABTOPCKOMY CBMflETETIbCTBy 



(21) 3460547/22 03 

(22) 01.07.82 

(46) 30.10.83. btoji. to 40 

(72) B. n. riaHKOB. C. 0. OeTpoB. M. Jl. Km- 

ceAbMan,' B. M. (Ahxuhh h C. M. Hhkkthh 

(7!) Bcecoio3HbiA HayiHo-Hcc*eAOBaTe/ibCKHA 

HHctMTyT no KpenjieHHio ckb3>khh h 6ypoBbiM 

paciBopaM 

(53) 622.248.12(088.8) 

(56) I. Harem CUIA N? 3175618, wi. 166-63, 
ony&tMK. 1965. 

2. AaTopcKoe cBHaeTe^bCTBo CCCP no 3a- 
ABKe N* 3288642/22 03, mi. E 21 29/10. 
1981 (npoTOTim). 



(54) (57) CFIOCOB PEMOHTA OB&UIHOP 
KO/lOHHbl. BKJiioMaiotUHfi cnycx b nee ro<J>- 
pHpoBaHHoro naTpy6ica h pacuiHpemie nocneA- 
Hero ao AH3MCTpa ooca^HoA ko/iohhu nyreM 
npOTJDKKH Mepe3 Hero MHCTpyMeitra. otauhox)- 
uyt&cx TeM. mto, c uevibio noBbiuieHHH HaAem- 
hocth nepeKpuTHH HHTcpsayia HapymeHMH, 
onycKa»oT Aono/iHHTMbHbiA r«J>pHpoBaHHbiA 
naTpyooK h ycraHa&niiBaiOT c 3a30po*M no TOp- 
uy c ocHOBHbiM, pacuiHpniOT o6paiueHHyio k 
ocHOBHOMy naTpyfrcy KOHueByio qacrb Aonan- 
HHTeji bHoro naTpy6xa m CMeiuaiOT ero ao yno- 
pa b paHec yrraHOBAenHbiA: a 3aTeM npoTRnt- 
Ba»T MHCtpyMeHT Mepe3 Becb naTpyooK. 
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1 1 t«t/ij»i-it*Hiir ••!••«*» ■• * » * .: < ■..•'**;» v.. 
in MMruuv i ii< i.iisiti* inrrpwi'iiriMft'TH 

|l l«tV;MIIU\ K«l.ll*MH.I\ I KH.IAMM HCvfUXHOH If 
i.ltOHOH HpOMbJHI.H'HIHH'lll. R M3CrtHkTH lipil 
K.IIIIITa.lhlltIM pOMUHlC I IfKM. Ill MX MUOIIII. 

II uuvTfii n«Hi»6 \« r;iii(»HKit rot^ptipoitiiiuio * 
in nnipyftKa r Tp\6a\ iivtcm paciimpcimM cm 

IIOlpe.HTBnM RlpUBO 

llcvnTniKOM aaiiMoro cnot*n6a nii.iiicu a fl 
iiiiiKiM* Kaiiccmci peMOiiTa. *ito n6bHciifleu*n 
ipy;mocTitK> oCocm^MCHiin paonoMcpnoro pair- iq 
iinipcMMM nwjipiipoRaiiiioro naTpy6K3 no bcch 

3,111111*. flpit UMbHOM IIOBpe/KaCHIIII KOAOrtHW 

ii ftaibiitoii iiciiiMiiiic riapaaa oocajman Kaion- 
na Mower 6uTb napyuieita. a ncpaBHOMcpnoc 
pacniupcHiic uaTpy6Ka npiiBoaitT k yMCHbiiie- 
unto em npoxoanoro ccmchmji. 15 

HaiirMWicc 6.nn:»KiiM k itpeaiaracMoviy ho- 
.incToi niocort peMOiaa o6caaHofi KUIOHHU. 
BKato<iatomiiit cnycK b nee ro<J>pMpuBaniioro 
naTpyrtka it pacuinpcHiie nocneAHero ao am- 
aMeTpa ofkaaHOH Ko/iomibi nyTeM npoTHWKH 
«iepc:i nero imcTpyMcjrra |2]. 

HejiocTaTOK iiasccTiioro cnocotfa 3aK.uo- 
•laiTCR b m «t.i oh iuuokhocth nepeKpunin ao- 

IIU liapytllCllltM. 4TO CBH3aHO C B03MO)KHOCTblO 

cavMacH r npaKTMKc pcMOHTa o6caAHbix KO- 
aoiut. Koraa nocic ycraiioBKii ro4>piipoBaimo- 25 
ro naTpyoKii nerepMeTimHocTb coxpaHReTCR. 
npiiMCM aona norepMeTMHHocTii, K3K npaBit.no. 
itaxo.iHTCR iiciiocpeacTBCHHo Haa 11.111 noa yc- 
TaiiuR.'ii'iiHiJM panee naTpy6KOM. /luKBHAiipo- 
naru *iy Herep\u rHMHO<Tb mojkho TOflbKO ny- 
u*m ycTaHOHKii aonaiMMTWibHoro naTpyfina b 30 
cTbiK k ywe y c t a h o b.i e h h o m y . 

Ue.ib ioo6peTeHHR — noBbiiaeHHc najieJK-. 
IIOCTll ncpcKpuTMR n itTepaaaa HapyUJCHMR. 

noi:TaB.iciiHaR ue^b aocTHraeTcn tcm. mo 

ii IfUK'OOC pCMOHTa 06C3AHOH KOAOHHbJ, BKAlO- 

•latouiCM cnycK b hcc ro4>piipoBanHoro naTpy6- 3 * 
Ka ii paciiiiipctMO nocne.uiero ao aaaMeTpa 06- 
canHOH K0.10HHM nyTCM npoTR>KKH wepe3 Hero 
iiHCTpyMCiua, cnyckawT aonoaHHTeabHbiH roty- 
pnpoBanHhiH narpynoK m ycTaHasaHRaiOT c 3a- 
3opoM no Topuy c ochobhw m. pactunpRtOT 06- 40 
paiueHHyto k ochobhom}- naTpy6Ky KOHueByto 
MacTb aono.iHiiie,ibHoro naTpy6Ka n CMeiuaiOT 
ern jo ynopa b pa nee ycTanoBjieHHbiH, a 3a- 
tcm npoTRniBaioT MHCTpyMeHT qepe3 accb naT- 
py6oK. 

45 

Ha c^iir. I -5 noKa33Ha noc.ieAOBaTerib 
MocTb ycTdnoDKM Aono.iHHTC^bHoro naTpy6Ka 
na.i ochobiii5m; na <pnr. 6—10 — to we. npH 
ycTaHOBKe aono.iHHTe.ibHoro naTpy6Ka noil 
ochobhwm; Ha <t>nr. 1 1 — ceMeHHe A — A Ha 
i})nr. 3. 50 

Cnoco6 BK.noMaeT noc^eaoBaTe/ibHocTb one- 
pamiH c MMCTpyMeHTOM I. HanpiiMep, c paaii- 
a.ibiio-panniipfliouiMMCR kohuom. H HCTpyMeiiT 
onycKatoi R cKBaacmiy Ha Tpy6ax 2 k MecTy J 
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H.ip\lliri«H»l ttft\ .I.;im»M K»M>MltH4 » .|i«lM(.IMM li'.llt 
HUM r<H}>plip<»P;OI HUM llalp\^*KOM I II \IM»p»»M :\. 
||(KMlMORaitMbll«K'1li iMiepailHH IM> t*mmi^> 

npii paoore cn11.1v Bnrpx (<|>Hr. - 1 Vria- 
HoK.irHHUH pa Her n.iacTuph r hm.ii- r<H|>pifl|Ni* 
naiiiioro narp\fixa 6 .laiitiMaeT iicuoweMne. no- 
KaiaHiioe Ha 4>nr. I. ti Hapyuiemie 3 o<5ca.iHOH 
K0.10HHU octaeTCR HonepfKpbiTbiM. HamiHan ot 
rciOBbi ibiacTHpw 6 11 bnuic. ilono.iHHTc-ib- 
Hbiii ro^pitpoaa.HHbiM naipyCoK 4 onycKaeiCH 
k paHce ycTaHoaieHiioM) iwacTMpio 6 c hh- 
TepBa.ioM ot Hero no Topuy. 

3aTC.M B Tpy6ax 2 co:uaioi H:i6uTomioe 
.laiueiuie >KMaK0CTH. paBHoe 1/3 pafttmero Aan- 

.leHHfl. B 3TO Bpe.MR HHCTpVMCIIT I paillllipHtT 

rnacTupb b npe.1c.1ax. noKaaamiMx 11a ijnir. II. 
t. c. lie iioiHocTbw. CuctueHiie n.iacTbipfl c ko- 

.lOMHOfi lip0H3OAACT .llllllb- no RblCTyiiaM. Dpi! 

Bcem jtom npoTR^Ka MHCTpyMeiiTa I b n.iac- 
Tupc ((J>nr. 2) cocTaBAflci Hana^ibHyio Macn. 

CfO JLlllllbl. HTO I103BO.HIT .ICrKO CABHHyTb TfO 

rhh3 yitopoM 5 iio KomaKTa b paiiec ycraiioH- 
.ichhuA nviacTupb 6 6e3 Hax.iecTKH Cf^iir. 3 
h 4) 11 iiepeKpbirb HiiTepBa*! MeM^y hum 11 ao* 
naiHHTe.ibHbiM ruacThipeM 4. 

floc.ic 3Toro aaBaeHiie jkm.ikocth b HHcrpy- 
MeHTc I cHiiwaiOT .10 Hy.iR PaaHa.ibiibie Ha- 
rpy3KH iiHCTpyweHTa I na naipy6oK 4 yMCHb- 

UJ3IOTCR. H OH nepeBOAHTCfl B HaMaahHoe no- 

nowcinie ifynr. 3). VnopoM 5 CMeiuaiOT naTpy- 
60K 4 BHH3 ao ynopa B.panee ycTanoaaen* 
huh onacTbipb 6. nepeKpuBaa MHTepnaji Hapy« 
ujeHiin (<{>Hr\ 4). HiDKiiHR nacTb naTpyftKa 4 
ynnpaeTCR b BepxHioio nacTb paHee ycianoB- 
jteHHoro naacThipR 6. B Mecre coeaHHeHHR no- 
^yqaercR repMCTHMHoe coeAHiieiiHe ARyx toh* 
KocTeHHbix luiacTbipeft h noc.ie 3Toro hhctpv 
MeHT I iipoiRrHBa»T Mepe3 naTpy6oK 4 ao bw- 
xoaa «3 Hero (<J>nr. 5). 

B npo»i3BoacTBe pa6oT no ycraHOBKc naac 
Tbipa b o6caAHOH KoaoHHe ecTb RapaaHT.. Kor- 
aa njiacTbipb pacuiHpfleTCR hhct pyMeHTOM I 

CBepxy BHH3- 

FlocaeiiOBaTeabHOCTb onepauiiH no npea-ia- 
raeMOMy cnoco6y b 3TOM c^ynae aHa^orHHHa 
nepBOMy BapnaHTy. ToabKo aoroji h ht eJi bH u h 
naTpy6oK 4 ycTanaBaHBaiOT 33tr>kkoh Tpy6 2 
BBepx ao ynopa b panee ycTaHOB^icHHbifi nJiac- 
Tbipb 6 b o6caaHoK KoaoHHe ((J)Hr. 6-10). 

TaKHM o6paaoM, Htnoab3yn npeaviaraeMbiH 
cnocoG coeaH He hhr nAacTupea mo>kho noBbi- 
cHTb HaaewHOCTb nepeKpuTHR HapyuieHHoro 
HHTepBaaa o6caaHoS kooiohhu. 

IlpeiuiaraeMbJH cnoco6 ycTpaiiReT noBTop- 
Hoe ueMeHTHpoaaHHe oocaaHux koaohh Mepe3 
ae^KT b KonoHiie. 

YcTaHOBKa aono.THHTWbuoro n.iacTbipH 3Ha 

'IHTCAbllO COMpaiHT II RpfMfl. 33T p3MHB3eMOe 

na npHroToaaeiine h 3«'ikhhk y MaTcpna.ion Me 
pe3 ac(()eKT b KiKioHiie. 
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(54) (57) A METHOD FOR REPAIR 
OF A CASING, including lowering a 
corrugated sleeve into the casing and 
expanding said sleeve to the diameter of 
the casing by pulling a tool through it, 
distinguished by the fact that, with the 
aim of improving the reliability of sealing 
of the damaged section, an additional 
corrugated sleeve is lowered and placed 
with a gap between the end and the main 
sleeve, the terminal portion of the 
additional sleeve that faces the main 
sleeve is expanded and it is moved to the 
previously placed sleeve as far as it will 
go; and then the tool is pulled through 
the entire sleeve. 



[vertically along right margin] 
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The invention [illegible] leaks in well casings in the oil and gas industry, in particular 
when making major casing repairs. 

A method is known for placing a corrugated sleeve in pipes by expanding it by means 
of explosion [1]. 

A disadvantage of this method is the low quality of the repair, which is explained by 
the difficulty of ensuring uniform expansion of the corrugated sleeve over the entire length. 
When the damage to the string is considerable and the charge is large, the casing may fail, and 
nonuniform expansion of the sleeve leads to a decrease in its flow area. 

The method that is closest to the proposed method is a method of casing repair 
including lowering a corrugated sleeve into it and expanding the sleeve to the diameter of the 
casing by pulling a tool through it [2]. 

A disadvantage of the known method involves the low reliability of the seal for the 
damaged zone, which is connected with the possibility of cases in practice of casing repair 
when a leak remains after a corrugated sleeve is placed, where the leak zone generally is 
located directly above or below the previously placed sleeve. This leak can be eliminated only 
by placing an additional sleeve butted against the already placed sleeve. 

The aim of the invention is to improve the reliability of the seal for a damaged section. 

The proposed aim is achieved by the fact that in the casing repair method including 
lowering a corrugated sleeve into the casing and expanding the sleeve to the diameter of the 
casing by pulling a tool through it, an additional corrugated sleeve is lowered and placed with 
a gap between the end and the main sleeve, the terminal portion of the additional sleeve facing 
the main sleeve is expanded, and it is moved to the previously placed sleeve as far as it will go, 
and then the tool is pulled through the entire sleeve. 

Figs 1-5 show the sequence for placement of the additional sleeve above the main 

sleeve, Figs. 6-10 show the same when the additional sleeve is placed below the main sleeve; 

Fig. 1 1 shows the A — A section in Fig. 3. 

The method includes a sequence of operations with tool 1 , for example, with a radially 
expanding end. The tool is lowered into the well in tubing 2 to the location 3 



1051222 
2 

of the damage to the casing, with additional corrugated sleeve 4 and stop 5. 

Sequence of operations according to the method when working from the bottom up 
(Figs. 1-5): The previously placed patch, in the form of corrugated sleeve 6, occupies a 
position shown in Fig. 1, and the damage 3 to the casing remains unsealed starting from the 
end of patch 6 and above. The additional corrugated sleeve 4 is lowered to the previously 
placed sleeve 6, with a gap between their ends. 

Then a gage pressure of the fluid equal to 1/3 of the working pressure is created in 
tubing 2. At this time, tool 1 expands the patch within the limits shown in Fig. 11 [sic], i.e., 
not completely. The patch bonds to the casing only at projections. For all that, pulling of tool 
1 in the patch (Fig. 2) occurs in the initial portion of its length, which makes it possible to 
easily move it downward by means of stop 5 until contact is made with the previously placed 
patch 6 without overlap (Figs. 3 and 4) and to seal the section between them with additional 
patch 4. 

After this, the pressure of the fluid in tool 1 is reduced to zero. The radial loads of tool 
1 on sleeve 4 decrease, and it is carried to the initial position (Fig. 3). By means of stop 5, 
sleeve 4 is moved downward as far as it will go to the previously placed patch 6, sealing the 
damaged section (Fig. 4). The lower portion of sleeve 4 rests on the upper portion of the 
previously placed patch 6 At the location of the joint, a leaktight joining of the two thin- 
walled patches is obtained, and then tool 1 is pulled though sleeve 4 until it emerges from it 
(Fig 5) 

In carrying out operations for placement of a patch in a casing, one embodiment 
involves expansion of the patch by tool 1 from the top down. 

The sequence of operations according to the proposed method in this case is 
analogous to the first embodiment, except the additional sleeve 4 is placed by pulling tubing 2 
upward as far as it will go to the previously placed patch 6 in the casing (Figs. 6-10). 

Thus by using the proposed method of joining patches, the reliability of sealing for a 
damaged section of casing can be improved. 

The proposed method eliminates repeated cementing of casings through a defect in the 

string. 

Placement of an additional patch also significantly shortens the time required for 
preparation and injection of materials through a defect in the string. 
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[see Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 



Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Russian original [see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] for figure] 

B B 

Fig. 5 Fig 6 Fig. 7 Fig. 8 
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[see Russian original [see Russian original [see Russian original 
for figure] for figure] for figure] 

A— A 

Fig. 9 Fig. 10 Fig. 11 
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